A fragment of histidine-rich glycoprotein is a potent inhibitor of tumor vascularization.
In this study, we show that recombinant human histidine-rich glycoprotein (HRGP) has potent antiangiogenic properties as judged from effects on a syngeneic tumor model in C57/bl6 mice. Growth of fibrosarcoma, a very aggressive tumor, was reduced by >60% by HRGP treatment, and tumor angiogenesis was dramatically decreased. Treatment with HRGP led to increased apoptosis and reduced proliferation in the tumors. In contrast, HRGP did not affect apoptosis or DNA synthesis in endothelial cells or tumor cells in vitro. The mechanism of action of HRGP involves rearrangement of focal adhesions and decreased attachment of endothelial cells to vitronectin and, as a consequence, reduced endothelial cell migration. By using truncated versions of HRGP, we demonstrate that the isolated 150 amino acid-residue His/Pro-rich domain, which is also released by spontaneous proteolysis from purified HRGP, mediates the inhibitory effect on chemotaxis. Moreover, the His/Pro-rich domain must be released from HRGP to exert its effect. This study shows for the first time inhibitory effects of HRGP on tumor vascularization in vivo, thus providing proof of concept that HRGP is an angiogenesis inhibitor.